Characterization of a novel NADPH-dependent oxidoreductase from Gluconobacter oxydans.
A novel protein from Gluconobacter oxydans DSM2003 which shows 60-70% similarity with members of aldo-keto reductase (AKR) superfamily was overexpressed in Escherichia coli BL21 (DE3) and purified by one step affinity chromatography with a Ni-NTA agarose column. The recombinant protein (named GOX0644) consists of 279 amino acids with an apparent molecular mass of 32 kDa in the soluble fraction, and the gene sequence encoding the protein GOX0644 is 100% identical to the ORF of gox0644 in G. oxydans 621H (DSM2343). For a detailed analysis of its enzymatic activity, the substrate specificity of the recombinant protein GOX0644 was determined. With NADPH as a cofactor, GOX0644 exhibited better activity to aromatic aldehydes, especially o-chlorobenzaldehyde, compared to aliphatic aldehydes. It showed almost no activity toward glyceraldehyde, xylose, glucose, and ketones. The protein was unable to oxidize primary- or secondary alcohols. Based on these results, GOX0644 was defined as a novel NADPH-dependent aldehyde reductase. Kinetic parameters of the protein and the dependence of its activity on temperature and pH were also determined.